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Team 
NOAA/NOS Center for Coastal Monitoring and Assessment:  Rick Stumpf, 
Tim Wynne, Shelly Tomlinson 
Overall project coordination, satellite remote sensing for detection of 
cyanobacteria, forecast system development, overseeing the transition of 
research capabilities into operations and skill assessment 
 
Center of Excellence for Great Lakes and Human Health (and Sea Grant): 
Sonia Joseph 
Leads the education and outreach component in the Great Lakes 
 
NOAA Great Lakes Environmental Research Lab : Juli Dyble-Bressie 
Evaluate the ecological models for detection and forecasts and assist in 
field data collection 
 
Florida Department of Health: Andrew Reich, Becky Lazensky 
Leads user interaction in Florida and develop plans that integrate the 
forecasts into response systems, and aid in identifying appropriate 
products 
 
Center for Disease Control and Prevention: Lorraine Backer 
To incorporate products into the HAB Illness Surveillance System 
(HABISS) to make them available to the user community 
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Goals of Project 

Help managers with public health and safety 

 

Reduce cost of impact 

 

Educate the public 

 

Reduce impacts to the public  

 

Establish procedures for routine support and for an 

operational capability 
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Cyanobacterial blooms 

In waters used for drinking, fishing, recreation 



NASA Public Health,  Sep 2011 NOAA Coastal Ocean Science   

 

Why worry about cyano HABs? 

 Degrades water quality 
Taste/odor issues 

Loss of recreational and fishing value to affected waters 

Hypoxia/anoxia, may lead to mortality in benthic 
invertebrate community and fish kills 
 

 Alters food webs 
Unpalatable to many zooplankton grazers 

 

 Toxin producer  
     (neurotoxins, hepatotoxins, dermatotoxins) 

– Toxic to zooplankton, shellfish, fish, animals, humans 

Dogs have been known to die of renal failure within hours 
of drinking water with microcystins. 
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Exposure to toxic cyanobacteria….. 

Boating/ recreation Drinking water reservoirs 

Bioaccumulation Health food supplements 
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Lake Erie, South Bass Island,  

Sept 2006 
Lake Erie, Put-In-Bay,  

Sept 2006 

Microcystis in the Great Lakes 
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Great Lakes as an aquatic resource 
  Largest supply of freshwater in the world 
 

 80% of US freshwater supply  
 

 Drinking water supply for 40 million US and Canadian  

     citizens 
 

 Used extensively for recreation  
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Hepatotoxin 
 

Health effects 

– Animal mortality: livestock, wildlife, birds, pets 

– Human illness:  

gastrointestinal illness (nausea, diarrhea, cramps) 

eye and skin irritation 

Liver damage (chronic exposure) 

 
 

WHO recommended exposure limits 

– 20 g/L – recreational exposure 

– 1 g/L – drinking water 

– EPA has not developed an equivalent standard in 
this country 

 

 

Microcystin 
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http://www.glerl.noaa.gov/res/Centers/HABS/lake_erie_hab/lake_erie_hab.html 

Successfully identified intensifying 

Microcystis bloom and initiated bloom 

sampling; Impacting Michigan coastline, 

toxins>1000 ug/L in late July (50x higher 

than moderate recreational risk) 

22 July 2011, western Lake Erie 
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West Lake Erie again fighting bloom of algae – 

Toledo Blade 8/7/2011 

 

 

 

MERIS True Col 

Sep 3, 2011  
MERIS True Color 

Sep 3, 2011  

MERIS CImulti 

Sep 3, 2011 
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Forecast on 9/8/2011  
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Sep 11 images confirm southeastern 

expansion 

MODIS Terra image 

False color showing scum in green 

MERIS CImulti showing  

extent of bloom 
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Media hits 
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Bulletin Subscriber Growth 



NASA Public Health,  Sep 2011 NOAA Coastal Ocean Science   

 

Lake Erie HAB Bulletin List 

• Subscribers range from Canada, Wisconsin, to 

California and Washington, even Germany  

• Ohio municipal drinking water managers use Bulletin 

to determine treatment strategies. 

• Working with Michigan to determine when and how 

to post advisories at beaches for 2012 

• Released drifters on two occasions (July and 

August) in the summer 

-Tracking drifter movement and transferring 

information to Google Earth 
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Lake Erie HAB Drifter Tracks 



NASA Public Health,  Sep 2011 NOAA Coastal Ocean Science   

 

Field sampling 

 2011 sampling 
Monthly and event response 

Stations throughout western Lake Erie, including drinking 
water intakes  
 

 Samples collected 
Cell counts – major HAB species 

Microcystin 

Phycocyanin (pigment indicator of cyanobacterial HABs) 
– comparing PC fluorescence sensor and extracted PC 

Chlorophyll a, Secchi depth, CDOM 
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Florida Department of Health (FDOH) Aquatic 

Toxins Disease Prevention Program  

Satellite Health Bulletin 
Becky Lazensky, MPH 

Andrew Reich, MS, MSPH 

 

• FDOH developed a satellite health bulletin to 
disseminate satellite imagery data and 
interpretation to users on a routine basis  

• Bulletins contain MERIS satellite images with 
interpretation, a section on recent algae blooms, a 
HABs and health section, and field observations  

• Reports are produced on a bi-weekly basis when 
MERIS satellite images are available 
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Satellite Health Bulletins  

The bulletin’s distribution list includes these 

state and local agencies:  

– FDOH  -FL-DEP  

– CHDs  -SJRWMD 

A total of 57 persons currently receive the 

satellite health bulletin 

4 bulletins have been distributed so far 
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Example: Satellite Health Bulletin 
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Satellite Imagery Guide for CHDs 

A user guide on how data can be applied to public 

health practice was developed  

Examples of possible uses: 

– Epidemiologists can include water sites with high a 

cyanobacteria index when interviewing ill persons about their 

recent recreational water exposures 

– Environmental Health programs may rely upon satellite 

imagery data when deciding where to conduct field 

assessments of public swimming areas 

– State and local agencies can use imagery to target sampling 

and educational health interventions 
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• Informing Public 

Health 

Investigations 

• Increasing 

Surveillance 

• Identifying Toxin 

Producing Blooms 

• Targeting 

Sampling Efforts 

• Protecting Public 

Drinking Water 

Applications of Satellite Imagery Data 
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Partnering with the St Johns River Water 

Management District 

 In 2011-NOAA conducted 2 radiometer trainings 

w/6 SJRWMD and 1 FDOH scientist in March and 

June 

 Radiometer data were collected from the St Johns 

River, Lake Apopka, Newnans Lake, Bivens Lake, 

Lake George, & Crescent Lake 

 Microcystis blooms indicated in NOAA satellite 

imagery were confirmed by local sampling efforts in 

Crescent & George Lakes  
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July 19, 2011 
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St. Johns River 

Estuary 

Cyanobacteria 

Blooms 2011 
Microcystin concentration 

more a function of 

composition than density.   

Slide courtesy of John Hendrickson, SJWMD 
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Crescent Lake, August 3, 2011  

Photo courtesy of Robert Burks 

Crescent 

Lake 

Lake 

George 

Lower St. 

Johns River 

Atlantic 

Ocean 

Slide courtesy of John Hendrickson,  

SJWMD 
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Chesapeake Bay- need for revised algorithm 

• CI from Lake Erie produced false positives in Chesapeake 

• Need for revised algorithm which considers SS665 (which 

relates to phycocyanin concentration) 

 

CI 8/23 CImulti 8/23 

Discards areas  

where SS665<0 

(corresponding to  

lower phycocyanin) 

   
 

 

 

  
  

False 

positive 

Cyano 

blooms 

 

 

Bloom 

“cleared” 

 

Southern Bay 

is unvalidated 
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Part of the cyano algorithm; effective with sunglint 
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Potomac River Microcystis bloom 

7/17 8/12 

8/21 8/23 

Jul 27, 2011 

Courtesy of Dr. Chris Jones 

George Mason Univ.  

Improved CI 

New collaboration with 

MD-DNR, George 

Mason Univ. and NOAA 

Phytoplankton 

Monitoring Network 

 

Loss of MERIS 
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MODIS as Backup for MERIS 

Brighter (higher SS645) areas 

seems to indicate bloom 

Station TF 2.3 

 2.1 ppb microcystin 

    171,958 cells/ml 

Station X:  

 6.3 ppb microcystin 

 171,958 cells/ml 

 

  

MODIS SS645 (red shape) 

7/27/2011 
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Response from customers 

“Looking at the MODIS 

imagery from today it was a 

pretty good forecast for the 

movement of the bloom. 

  

Sure wish you guys could 

do this several times each 

week instead of just once, 

especially this time of year” 

  

Brenda Snyder 

Chief Chemist 

Toledo Water Treatment 

NOAA’s product “ will minimize 

resources necessary for large 

scale surveillance.  It will help 

us focus our resources.” 

 

Linda Merchant-Masonbrink 

Ohio EPA, Div of Surface 

Waters.  Aug 2011 

 

“The satellite data should 

provide us with a new way to 

track the Potomac bloom 

(spatially and temporally) as it 

progresses this year.” 

 

Cathy Wazniak, Maryland DNR 
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Development of climatology to assess bloom 

seasons 
•Ten day composites 

(highest pixel) to remove 

gaps in data coverage 

• Shows variability 

between years 

•Reduces mixing events 

To consider: 

•Maumee River        

Discharge  

•Wind events 

•Temperature 

•Precipitation 

2005 mild 

2010 severe 
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2nd Year Successes 

• Applied improved cloud mask to image products; improved 

cyanobacterial index (CImulti) 

• Partnered with SJWMD and FDOH, provided training on 

radiometry; extensive field radiometry, water samples were 

collected this summer 

• Satellite Health bulletin for Northern Florida water 

management districts 

• Regular delivery of high resolution MERIS products in Florida, 

Chesapeake, Ohio  

• Produced weekly forecasts for western Lake Erie blooms 

(June 9-present); imagery indicates start of massive bloom on 

22 July, and is confirmed by GLERL. 

• Training workshop on the use of MERIS products presented 

to Ohio EPA in Columbus, May 4, 2001 

• Participated in HABISS User meeting, Atlanta, 2011 
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Stumpf, R.P., M.C. Tomlinson, T.T. Wynne, S. Joseph-Joshi, J. Dyble. 2010. Using 

models to forecast Harmful Algal Blooms, an example from Lake Erie. The Modeling 

for Public Health Action: From epidemiology to operations, conference. Atlanta, GA 

Dec 9-10 2010. 

Tomlinson, M.C., R.P. Stumpf, and T.T. Wynne. 2011.  Finding and Forecasting Harmful 
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27-31, 2011. Baltimore, MD. 

  

 

2nd Year Challenges 
• Although improved cloud mask, sunglint still poses an issue 

• MERIS hi-res was unreliable for real-time delivery in August due to 

dropped scans at Gatineau receiving station 
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Goals for 2011-2012 

• Continue outreach: Host two user workshops in North, 

South Florida and Ohio to provide information on how 

environmental managers, public health programs, and 

water treatment facilities can use bulletins for 

management 

• Increase the numbers of users who receive the satellite 

health bulletin 

• Continue to ground-truth blooms using radiometers and 

water testing, and aquafluor to screen for increases in chl 

a and phycocyanin 

• Improved algorithms for all regions 

• Expand climatological study in Lake Erie 

 


